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PROBLEM TO BE SOLVED: To provide an optical disk device integrated with a printing function by 
scanning a print head on an optical disk surface and printing character information on a label surface 
while loading the optical disk as it is. 

SOLUTION: Print image information to be recorded on the label surface 9 is assembled on label surface 
recording software, and a printing command is executed from a host computer. The print image formed 
by the host computer is converted to a dot image of a polar coordinate display around a spindle shaft. 
Then, a print head drive means 5 and a spindle motor 6 are operated by a control circuit 7, and the print 
head 4 is made to scan in the radial direction of the disk 1 , and the print head 4 is driven and controlled 
while rotating the disk 1, and the print head 4 is moved to the print position of the label surface 9 of the 
disk 1 , and the print operation by an ink jet is started synchronously with the rotation of the disk 1 . 
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(54) Title of the Invention: OPTICAL DISK DEVICE 

(57) Summary 

(Task) 

To provide an optical disk device making it possible to print characters, patterns and the 
like on the label surface of an optical disk while the optical disk remains loaded. 

(Solution Means) 

An optical disk device equipped with a construction including a print head 4, a print head 
driving means 5, and a spindle motor 6 performs scanning with said print head 4 while said print 
head driving means and spindle motor 6 are controlled so that print data converted to polar 
coordinates can be printed on said label surface. 

[figure] 
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(Scope of the Patent's Claim) 



(Claim 1) 



An optical disk device, characterized by the fact that in an information recording device 
performing either recording or playback of information by using an exchangeable optical disk, 
provided with a print head applying printing to said optical disk, as well as with a print head 
driving means used to move said print head in the radial direction of said optical disk, a main 
axle motor rotating said optical disk, a control means controlling said print head and print head 
driving means, and said main axle motor; 

wherein said print head, controlled by said control means, scans said optical disk and 
applies printing to said optical disk. 



(Claim 2) 

The optical disk device of claim 1, characterized by the fact that it is equipped with an 
optical head performing recording or playback of information by irradiating with laser light said 
optical disk, with an optical head driving means inducing movement of said optical head in the 
radial direction of said optical disk, and with a control means controlling said optical head and 
said optical head driving means; 

wherein said print head driving means and said optical head driving means are the same 

item. 
(Claim 3) 

The optical disk device of claim 1, characterized by the fact that it is equipped with an 
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optical head performing recording or playback of information by irradiating with laser light said 
optical disk, wherein the position of said print head is determined by using an index signal of 
said main axle motor. 

(Claim 4) 

The optical disk device of claim 1, characterized by the fact that it is equipped with an 
optical head performing recording or playback of information by irradiating said optical disk 
with laser light, wherein the position of said print head is determined by using positional 
information that is read by said optical head. 

(Claim 5) 

The optical disk device of claim 1, characterized by the fact that said main axle motor is 
controlled so as to perform rotations with a constant speed while printing is in progress. 

(Claim 6) 

The optical disk device of claim 1, characterized by the fact that said main axle motor is 
controlled so that the speed is increased or decreased while printing is in progress. 

(Claim 7) 

The optical disk device of claim 6, characterized by the fact that CLV control is applied 
to the main axle motor according to the position of the print head while printing is in progress. 

(Claim 8) 

An optical disk device, characterized by the fact in an information recording device 
capable of either recording or regeneration of information by using an exchangeable optical disk, 
provided with a print head performing printing to said optical disk, a print head driving means 
inducing the movement of said optical disk in the X direction or Y direction of said optical disk, 
and with a control means controlling said print head and said print head driving means; 

said optical disk is scanned by said print head, controlled by said control means, by 
means of X and Y coordinates, and printing is performed on said optical disk. 

(Claim 9) 

An optical disk device, characterized by the fact that in an information recording device 
wherein at least regeneration or regeneration and recording of information can be performed by 
using an exchangeable optical disk, provided with a print head performing printing on said 
optical disk, a print head driving means inducing movement of said optical disk in a direction 
that is roughly at right angle to the direction in which said optical disk is inserted in said print 
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head, and with an ejection means inducing movement in the insertion direction relative to said 
print head of said optical disk simultaneously with insertion/ejection of said optical disk; 

and a control means, controlling said print head, said print head driving means and said 
ejection means; 

wherein said print head, controlled by said control means, scans said optical disk 
according to coordinates X and Y, and printing is applied to said optical disk. 

(Claim 10) 

An optical disk device, characterized by the fact that it has a function distinguishing 
between various types of optical disks in an optical disk device. 

(0001) 

(Sphere of Technology Belonging To This Invention) 

This invention relates to an optical recording device using an exchangeable optical disk. 

(0002) 

(Prior Art Technology) 

In recent years, information recording devices have been developed according to a 
number of methods using media such as an exchangeable optical disks, magnetic disks or the 
like. In addition to various types of optical disks that are used as a popular medium for data that 
have been already recorded, such as music CDs, CD-ROMs, etc., optical disks of the write 
once/read many times type and optical disks of the type that can be rewritten many times have 
quickly become popular. 

(0003) 

The above mentioned existing types of disks are normally provided with a label 
containing the title, list of melodies, etc., printed on its surface. On the other hand, the write 
once/read many times type of disks have no description of the content of the disk on the surface 
of the label because this information is to be written by the user. It is convenient when the user 
can write on the surface of the label the content of a file by hand or when a pattern can be 
printed. In addition, optical disks would have even more versatile characteristics if it were 
possible to realize the label design even with disks that have been already manufactured. 

(0004) 

In order to satisfy these requirements, print devices have been developed as commercial 
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products (hereinafter called label printers) that can be used to print on the surface of a label of 
the write-once type of optical disk. Unlike printers used for printing on paper, these printers are 
designed so as to make it possible to insert an object to be printed on, that is to say a thick and 
hard optical disk. Said label printers are connected to a computer as a peripheral device. 

(0005) 

(Task To Be Achieved By This Invention) 

However, according to conventional technology, such a printer had to be provided as a 
separate device, while an optical disk device was required first. This resulted in an excessive cost 
as well as space and labor requirements. Moreover, because printing was in reality performed on 
the label surface of an optical disk, after the content of the disk was confirmed by using an 
optical disk device with a computer, the disk was removed from the optical disk device and it 
had to be inserted into said label printer in order to perform printing, resulting in a complicated 
operation. Further, it was difficult to add or change the content of the print once a file was added 
or deleted when sequential printing was conducted while the content of the disk was being 
referenced. 

(0006) 

(Means To Solve Problems) 

(1) The present invention provides an optical disk device, characterized by the fact that in an 
information recording device performing either recording or playback of information by using an 
exchangeable optical disk, provided with a print head applying printing to said optical disk, with 
a print head driving means used to move said print head in the radial direction of said optical 
disk, with a main axle motor rotating said optical disk, and with a control means controlling said 
print head and print head driving means, as well as said main axle motor; 

said print head, controlled by said control means, scans said optical disk and applies 
printing to said optical disk. 

(0007) 

(2) The optical disk device of this invention according to item 1, characterized by the fact 
that it is equipped with an optical head performing recording or playback of information by 
irradiating with laser light said optical disk, with an optical head driving means inducing 
movement of said optical head in the radial direction of said optical disk, and with a control 
means controlling said optical head and said optical head driving means; 

wherein said print head driving means and said optical head driving means are the same 

item. 
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(0008) 



(3) The optical disk device of this invention according to item 1, characterized by the fact 
that it is equipped with an optical head performing recording or playback of information by 
irradiating with laser light said optical disk, wherein the position of said print head is determined 
by using the index signal of said main axle motor. 

(0009) 

(4) The optical disk device of this invention according to item 1 , characterized by the fact 
that it is equipped with an optical head performing recording or playback of information by 
irradiating said optical disk with laser light, wherein the position of said print head is determined 
by using positional information that is read by said optical head. 

(0010) 

(5) The optical disk device of this invention according to item (1), characterized by the fact 
that said main axle motor is controlled so as to perform rotations with a constant speed while 
printing is in progress. 

(0011) 

(6) The optical disk device of this invention according to item (1), characterized by the fact 
that said main axle motor is controlled so that the speed is increased or decreased according to 
the printing pattern while printing is in progress. 

(0012) 

(7) The optical disk device of this invention according to item (6), characterized by the fact 
that CLV control is applied to the main axle motor according to the position of the print head 
while printing is in progress. 

(0013) 

(8) The optical disk device of this invention, characterized by the fact that in an information 
recording device capable of either recording or regeneration of information by using an 
exchangeable optical disk, provided with a print head performing printing to said optical disk, a 
print head driving means inducing the movement of said optical disk in the X direction or Y 
direction of said optical disk, and with a control means controlling said print head and said print 
head driving means; 

said optical disk is scanned by said print head, controlled by said control means, by 
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means of X and Y coordinates, and printing is performed on said optical disk. 
(0014) 

(9) The optical disk device of this invention, characterized by the fact that in an information 
recording device wherein at least regeneration or regeneration and recording of information can 
be performed by using an exchangeable optical disk, provided with a print head applying 
printing to said optical disk, a print head driving means inducing movement of said optical disk 
in a direction that is roughly at right angle to the direction in which said optical disk is inserted in 
said print head, and with an ejection means inducing movement in the insertion direction relative 
to said print head of said optical disk simultaneously with insertion/ejection of said optical disk; 

as well as with a control means, controlling said print head, said print head driving means 
and said ejection means; 

wherein said print head, controlled by said control means, scans said optical disk 
according to coordinates X and Y, and printing is applied to said optical disk. 

(0015) 

(10) The optical disk device of this invention according to item 1 or item 8 or item 9, 
characterized by the fact that it has a function distinguishing between various types of optical 
disks in an optical disk device. 

(0016) 

(Embodiment Mode of the Present Invention) 
(0017) 

(Embodiment 1) 

Figure 1 shows a diagram explaining an optical disk device according to Embodiment 1 
of this invention. 

(0018) 

The optical disk device of Figure 1 is provided with an optical disk 1 enabling reading 
and writing of information by optical means, and with an optical head 2 regenerating information 
from laser light reflected from a disk, and recording information by changing optical 
characteristics when said optical disk is irradiated by laser light. Said optical head 2 is moved in 
the radial direction of said optical disk 1 by an optical head moving means 3 guiding said optical 
head 2 to the target track position, provided with a lead screw 14 and a feed motor 15. It is also 



7 



provided with a print head 4 performing printing by spraying ink onto target points on said 
optical disk, and with a lead screw 16 and a feed motor 17, which is a print head driving means 
5, guiding said print head to the printing position on said optical disk when said print head is 
moved in the radial direction of said optical disk. Said optical disk is rotated with a number of 
rotations suitable for recording or regeneration of information, while on the other hand, any point 
on said optical disk 1 can be rotated with a spindle motor 6 so that it is moved in the tangential 
direction relative to said print head. A main axle 19 is the center of rotations of said optical disk, 
being the rotational axis of said spindle motor 6. A chucking part 20 is a linking part used to 
make it possible to mount said optical disk to and remove it from said main axle. The 
construction also includes a control circuit 7 which controls said optical head 2, an optical head 
driving means 3, print head 4, print head driving means 5, and spindle motor 6. Further, said 
optical disk 1 also has a recording face 8 and a label face 9. Said optical head 2 is deployed 
relative to the recording surface, and said print head 4 is deployed relative to the label surface 9. 

(0019) 

Figure 2 is a diagram explaining the construction of the optical disk in Figure 1. The 
optical disk 1 shown here comprises a single-face recording surface 8 onto which any 
information can be recorded by a user, and a label face 9 on the opposite side of the single face, 
on which information such as character information can be printed with ink. A center hole 10 is 
created in the center of the disk so as to engage it in said chucking part 20 with said spindle 
motor 6 of Figure 1. 

(0020) 

Figure 3 is a block diagram explaining the operation of the information recording device 
according to this invention. The construction of the optical disk includes an optical disk 1, an 
optical head 2, an optical head driving means 3, a print head 4, a print head driving part 5, a 
spindle motor 6, and a control circuit 7. In addition, the optical disk device is connected to a host 
computer 1 1 enabling to control the device. Further, all the operating circumstances can be 
ascertained by an operator on a display 12. 

(0021) 

Therefore, the optical disk device of this invention is used to record or play back 
information by using the same type of optical disk device that is used in conventional devices, 
and on the other hand, it has a function enabling to print character information on said optical 
disk. The operation of the optical disk device of this invention will now be explained based on 
the reference of Figure 1, Figure 2, and Figure 3 when a user records any data to the optical disk, 
and the title of this data is printed to the label face of said optical disk. 

(0022) 
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The optical disk device is provided with an optical disk 1, which is mounted in it. When 
said optical disk device is accessed from said host computer, the control circuit 7 of said optical 
disk device will activate the operation of said optical head driving means 3. Said optical head 
will thus be moved toward the target track on the disk. On the other hand, said spindle motor 6 
controls the number of the rotations of the disk so as to achieve a suitable number of rotations 
corresponding to the position of said optical head 2 on the disk. Next, said optical disk 1 is 
irradiated with a weak laser light from said optical head and the address and other information 
required for recording is read. After that, said optical disk is irradiated with strong laser light 
enabling to perform recording operations. 

(0023) 

Up until this point, the device was identical to conventional optical disk devices. 
However, the optical device of this invention makes it possible to print character information on 
the label face 9 while said optical disk 1 is mounted in the optical disk device. In this case, the 
operator will start using software for recording on the label face. The content of a file and other 
information such as the title, etc., can be recorded with this software on the surface of the label 
by combining letters, which are inserted in a background or combined with a pattern creating the 
design of the print image. When the print image is confirmed, the print command is issued from 
said host computer. When this happens, the control circuit of the optical disk will activate the 
print head driving means 5 and said optical head will be moved to the printing position on the 
label face of the optical disk. After that, the printing operation is started while said print head 4 is 
controlled. 

(0024) 

The printing operation will be explained in detail next. A print image created with a host 
computer is converted to a dot image on a polar coordinate display centered about the spindle 
axis. Said print head 4 can be moved in the radial direction r of the disk by said print head 
driving means 5. In addition, the spindle motor 6 rotates the disk, which makes it possible to scan 
with said print head 4 in the 0 direction relative to the disk. Because when these 2 operations are 
combined, said print head 4 can be driven so as to enable control while the disk is rotated, said 
print head 4 can perform scanning freely in the entire region of the disk label face 9. 

(0025) 

When said print head 4 reaches the position for striking with a dot, ink is sprayed in this 
position and a very fine droplet is formed. Spraying of ink is synchronized with the disk rotations 
by using the index signal of said spindle motor 6 for this purpose. Specifically, if the value of 0 
is defined in a certain position as 0 = 0, 0 can be then determined by counting said index signal. 
Synchronization of said index signal can be supplemented with a PLL circuit or the like if the 
precision of the control over said print head is too rough. A desired image can thus be printed on 
the disk by repeating at a high speed the movements of said print head 4, rotations of said optical 
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disk 1, and ink spraying operations. 
(0026) 

(Embodiment 2) 

Figure 4 is an explanatory diagram showing an optical head driving means and a print 
head driving means in an optical disk device of another example of the present invention. 

(0027) 

While the optical head driving means 3 and the print head driving means 5 can be the 
same items as in Embodiment 1, the optical head 2 and print head 4 in Figure 4 are mounted in a 
carriage 13 which has roughly the shape of Japanese letter ko [similar to L-shape], positioned so 
that said optical disk is inserted in it. When said optical disk 1 is mounted in the optical disk 
device, said print head is positioned so that it is opposite the recording face 8 of said optical disk. 
Said carriage 13 can be moved in the radial direction of the disk by a carriage driving mean 24. 
Through a combined control with spindle motor 26, said optical head can scan the recording face 
8 of the disk and the print head can scan the label face 9. Because said optical head 2 and said 
print head 4 can be driven by one driving means in this embodiment, this makes it possible to 
realize the same function with a simpler construction than in Embodiment 1. 

(0028) 

An explanation of other additional details and more detailed content will be omitted as 
the optical disk device is similar to Embodiment 1. 

(0029) 

(Embodiment 3) 

It is possible to use the physical address of the recording face 8 on the back face in order 
to determine the 6 coordinate of said print head with the control exercised over said print head 4 
in Embodiment 1. Specifically, the address of said recording face 8 is read by said optical head 2. 
The position of the print head can be defined as an absolute position on the disk when the 
positional correlation between said optical head 2 and said print head 4 is added to said physical 
address. Because in this case, the position of the image that is printed on said label face 9 will be 
precisely correlated with the physical address of said recording face 8, the advantage here is that 
additional print content can be added, and overwriting operations, etc., can be conducted without 
positional deviations. Since in this case, both the data relating to the print position and to the 
content of the print can be left on said recording face 8, this is advantageous for overwriting of a 
label when corresponding software is provided for this. 
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(0030) 



Also in this case, provided that the speed capacity of said print head 4 is sufficient, 
printing can be also conducted during recording and regeneration operations of said optical head 
2 while the number of rotations is left as is. 

(0031) 

An explanation of other additional details and a more detailed content will be omitted as 
the optical disk device is similar to Embodiment 1. 

(0032) 

(Embodiment 4) 

The spindle motor 6 can be controlled in this embodiment with a constant speed of 
rotations, simultaneously with the print operations, with the control exercised over said print 
head 4 and said spindle motor 6 in Embodiment 1. In this case, the rotational angle of the disk 
can be calculated without monitoring the index signal, etc., with the rotational delay time period. 
Therefore, the print operations can be conducted in the same was as in Embodiment 1 by 
controlling the time period of timing for spraying of ink by said print head. In addition, the 
number of rotations of the disk during printing can be determined according to the print speed 
characteristics and the capability of said print head 4. This embodiment thus makes it possible to 
print to said label face 9 with a simpler control circuit. 

(0033) 

An explanation of other additional details and a more detailed content will be omitted as 
the optical disk device is similar to Embodiment 1. 

(0034) 

(Embodiment 5) 

The spindle motor 6 can be controlled so that its speed is increased or decreased 
according to the print pattern during print operations with the control over said print head 4 and 
said spindle motor 6 of Embodiment 1. Specifically, slower rotations can be used in parts where 
the print pattern is more dense and detailed, and faster rotations can be used in parts where the 
print pattern is more rough or thin. When the print pattern is realized in this manner with 
scanning at an optimum speed, this makes it possible to print a sharp and clear image in the 
shortest possible time period. In this case, the rotational angle of the disk can be determined from 
the index signal or from the physical address of the recording face or the like. 
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(0035) 



An explanation of other additional details and a more detailed content will be omitted as 
the optical disk device is similar to Embodiment 1. 

(0036) 

(Embodiment 6) 

The spindle motor 6 can be controlled so that its speed is increased or decreased 
according to the position of said print head in the radial position of the disk during print 
operations with the control exercised over said print head 4 and said spindle motor 6 in 
Embodiment 1. Specifically, CLV control can be used to create a constant linear speed in the 
position in which printing is to be conducted by said print head 4. This enables printing with a 
constant product quality and without irregularities on the inner or on the outer periphery. 

(0037) 

An explanation of other additional details and a more detailed content will be omitted as 
the optical disk device is similar to Embodiment 1 . 

(0038) 

(Embodiment 7) 

The print head 4 and optical head 4 can be operated at the same time with the radial 
direction during print operations with the control over said print head 4 and said spindle motor 6 
of Embodiment 6. This makes it possible to realize the same function as in Embodiment 6 in a 
simple manner because the signal of the recording face 8 of the disk can be used for CLV 
control. 

(0039) 

An explanation of other additional details and a more detailed content will be omitted as 
the optical disk device is similar to Embodiment 1. 

(0040) 

(Embodiment 8) 

Figure 5 is an explanatory diagram showing an optical disk device in one embodiment of 
this invention. 
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(0041) 

While the optical disk of Figure 1 is provided with an optical disk 1 enabling reading and 
writing of information with an optical design so that information is recorded by changing optical 
properties when said optical disk is irradiated by laser light, the optical head 2 regenerates 
information from laser light reflected from the disk, said optical head 2 is moved in the radial 
direction of said optical disk 1, and said optical head is guided to the target track position by the 
driving means 3, which is a lead screw 14 and a motor 15. Printing is realized by spraying ink in 
the target point of said optical disk with the print head 4, said print head is moved in the radial 
direction of said optical disk, said optical head is guided to the print position of said optical disk 
by the print head driving means 5, which is a lead screw 16 and a motor 17, said print head is 
moved in a direction roughly at right angle to the movement direction of said print head driving 
means 5, and said print head is guided to the print position on said optical disk by a print head 
driving means 5', which is a lead screw 16' and a feed motor IT. Said optical disk is rotated with 
a rotation number that is suitable for recording and regeneration of information on said optical 
disk by the spindle motor 6, and said spindle motor 6 is rotated around the rotational axis, 
namely main axle 19 which is in the rotational center of said optical disk. A control circuit 7 
comprises a chucking part 20 which engages said optical disk so that it can be loaded to and 
removed from said main axle, said optical head 2, optical head driving means 3, print head 4, 
print head driving means 5, and spindle motor 6. In addition, Said optical disk also has a 
recording face 8 and a label face 9. Said head 2 is positioned relative to the recording face, and 
said print head 4 is positioned relative to the label face 9. 

(0042) 

The following is an explanation of the operation of the optical disk in this embodiment 
based on the reference of Figure 5, Figure 2, and Figure 3. In addition, since other operations 
than the printing operation are the same as in Embodiment 1, only the printing operation of this 
embodiment will be explained here. 

(0043) 

The optical disk device of this embodiment can print character information on the label 
face 9 while said optical disk is loaded in the optical disk device, similarly to Embodiment 1. In 
addition, the print head 2 can be moved freely in direction X and Y above the disk by print head 
driving means 5 and 5\ 

(0044) 

An operator will create the image design of the print to be recorded on the label face. 
Once the print image has been confirmed, the print command is issued from a host computer. 
When this occurs, the control circuit 7 of said optical disk device stops the disk rotations. In 
addition, said print head driving means 5 and 5' are operated and said print head is moved to the 
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printing position on the label face of the optical disk. After that, printing operations are 
conducted by spraying ink from said print head 4. A print image that was created by a host 
computer is controlled in the same ways as a common printer with X and Y coordinates. A 
desired image can thus be printed on the disk by repeating the movements of said print head 4 
and the ink spraying operations at a high speed. 

(0045) 

Because said optical disk 1 of Figure 2 was contained in a cartridge, etc., printing can be 
also applied to a label on the cartridge. 

(0046) 

Because the present embodiment makes it possible to control said print head with a 
simpler method, a simpler construction of said control circuit 7 is thus enabled. 

(0047) 

(Embodiment 9) 

Figure 6 is an explanatory diagram showing the optical disk in one embodiment of this 
invention. 

(0048) 

While the optical disk device of Figure 1 comprises an optical disk 1 enabling reading 
and writing of information with an optical design so that information is recorded by changing the 
optical properties of laser light irradiating said optical disk, on the other hand, it comprises an 
optical head 2 regenerating information from laser light reflected from the disk, said optical head 
2 is moved in the radial direction of said optical disk, said optical head 2 is guided to the target 
track position by an optical head driving means 3 which is a lead screw 14 and a feed motor 15, 
an printing is realized by a print head 4 by spraying ink in the target point on said optical disk. 
Said print head is guided in the radial direction of said optical disk by a print head driving means 
5 which is a lead screw 16 and a feed motor 17, said optical disk is rotated with a number of 
rotations that is suitable for recording and regeneration of information by a spindle motor 6, and 
by a main axle 19 which is in the center of rotations of said optical disk. A chucking part 20 is an 
engaging part enabling to mount and remove said optical disk on said main axle, a control circuit 
7 controls said optical head 2, optical head driving means 3, print head 4, print head driving 
means 5, and spindle motor 6. A moving tray 24 is used in order to load said optical disk 1 on 
and remove it from said main axle 19. Said tray 24 is driven by an ejector motor 22 and by a lead 
screw 23, and said optical disk is inserted into and removed from the apparatus by an ejector 
means 21. In this construction, the movement direction of said print head 4 is in a direction that 
is roughly at right angle to the direction of the movement of said tray. Said optical disk 1 has a 



14 



recording face 8 and a label face 9. Said optical head 2 is positioned relative to the recording face 
8, and said print head 14 is positioned relative to the label face 9. 

(0049) 

The operation of the optical disk in this embodiment will be explained next. The 
explanation is based on the reference provided in Figure 6, Figure 2, and Figure 3. In addition, 
only the printing operation will be explained as other operations than the printing operation are 
identical to Embodiment 1 . 

(0050) 

Similarly to Embodiment 1, while the optical disk device 1 is mounted in an optical disk 
device in the present embodiment, character information can be printed to said label face 9. In 
this case, said print head 2 can be moved freely in the radial direction of the disk by said print 
head driving means 5. On the other hand, said optical disk lean be moved by said eject means 21 
in a direction roughly at right angle to the movement direction of said print head. Specifically, 
said ejection means can be used not only for insertion and ejection from the disk device, but also 
to scan the disk with said print head 4 with a precise control over said tray 18. Therefore, the 
entire surface of said optical disk can be scanned by said print head 4 thanks to the combined 
control exercised over said print head driving means 5 and said ejection means 21. 

(0051) 

An operator designs a print image to be recorded on the label face. Once a print image 
has been confirmed, a print image is issued from a host computer. When this happens, the 
control circuit 7 of the optical disk device moves said print head driving means 5 and said 
ejection means 21 and said print head is set to the print position on the label face of the optical 
disk. After that, ink is sprayed from said print head 4 and the printing operation is performed. A 
print image that was created by a host computer can be controlled with X and Y coordinates in 
the same way as a common type of printer, making it possible to print any image on the disk by 
repeating the movements of said print head 4, the movements of said disk 1 with said ejection 
means and the ink spraying operation at a high speed. 

(0052) 

Also, because said optical disk 1 of Figure 2 was contained in a cartridge in this 
embodiment, printing can be also applied to a label on the cartridge. 

(0053) 

In accordance with this embodiment, an inexpensive optical disk device is provided to 
enable an even simpler control method and mechanical construction. 
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(0054) 



(Embodiment 10) 

A function distinguishing the type of said optical disk 1 inserted in the optical device can 
be also added to Embodiment 1, 8, or 9. Because a number of designs of said optical disk 1 can 
be used, including the single-face design, the double-faced design, disks with different diameters, 
disks that are or are not provided with a cartridge, various regions are thus created in which 
printing can or cannot be applied on a label. If the type is distinguished before the printing 
operations and an error is displayed, this prevents damage from being caused to the recording 
face of the disk or damage to the print head. In addition, the label region on the disk can be 
identified depending on the type of the disk and the design of the label can be created, while this 
also makes it possible to perform printing corresponding to the disk characteristics such as the 
color and other characteristics of the medium inserted in a cartridge or of a single disk unit 
medium. 

(0055) 

Since the content of other details is similar to the optical disk device of Embodiment 1, a 
detailed explanation will be omitted. 

(0056) 

(Embodiment 11) 

The print head 4 of Embodiment 1, 8, or 9 is positioned on the side opposite said optical 
head 2 with respect to the disk. However, said print head can be also positioned on the same side 
as said optical head 2. When printing is conducted in this case, said optical disk must be inserted 
so as to make it possible for said label face 9 to be on the side of said print head 4, but the entire 
device can be created with a thin design. In addition, a simple optical disk device can be realized 
if both said print head driving means 5 and said optical head driving means 3 are the same item. 

(0057) 

A detailed explanation will be omitted as the content of other details is similar to the 
optical disk device of Embodiment 1, 8, or 9. 

(0058) 

(Effect of the Invention). 

The invention has the following effects. 
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(0059) 

(1) When the optical disk device of this invention is used to print a label on an optical disk, 
printing can be applied to a label while the disk is inserted in said disk device as is and without 
having to use a separate dedicated printer. Also, because the optical disk device design is 
integrated with a printing function, label printing operations can be conducted quickly and easily 
because printing can be applied to a label without taking the disk out of the optical disk device 
and then inserting it into said label printer, as these complicated operations are no longer 
necessary. Further, printing can be done while the content of the disk is being referenced and it is 
even possible to add or change the content of the print with sequentially added or erased files, so 
that the disk can be promptly inserted into an optical disk device as is. 

(0060) 

Furthermore, a simple construction can be realized with a mechanism enabling printing 
on the entire disk surface with a construction in which a movable print head scans in the radial 
direction of the disk and a print head scans according to polar coordinates controlling the main 
axle motor. In other words, although biaxial control is indispensable for scanning the entire 
surface of the disk with the print head, one of the two axles is combined according to said 
construction with the main motor axle of the optical disk device. Therefore, by simply adding a 
moving mechanism with a single axle, a large cost increase is avoided while the construction of 
an optical disk device is enabled with a printing function that can be applied to the label face. 

(0061) 

At the same time, since one can switch to printing operations without stopping the disk 
rotations, repeated printing operations are enabled at a high speed together with recording and 
playback operations. 

(0062) 

(2) If the print head driving means and the optical head driving means are the same item, a 
very simple construction can be also created from the mechanical viewpoint. This makes it 
possible to realize the optical disk device of this invention without a high cost. 

(0063) 

(3) The index signal of the main axle motor can be used as a simple reference in an optical 
disk device. Therefore, to determine the print head position, the rotational angle of the disk can 
be easily determined by using the index signal of the main axle, in particular without adding a 
new sensor or the like. 
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(0064) 



(4) To determine to print head position, printing can be performed with a precise form when 
physical addresses on the recording face of the disk are used, and since the position of the image 
to be printed is also defined as an absolute position on the disk, operations such as adding print 
content and rewriting can be conducted easily and without positional irregularities. In addition, 
the content of the print can be left on said recording face 8 together with the print position data. 
This makes it possible to rewrite a label smoothly. 

(0065) 

(5) When the rotations of the disk are controlled so as to remain constant during printing 
with the print head, the rotational angle of the disk can be calculated from the time period of the 
rotational delay without monitoring by using index signal or the like. This makes it possible to 
realize a simple construction with a simplified control circuit. 

(0066) 

(6) When control is exercised so that the speed of said spindle motor 6 is increased or 
decreased during printing operations according to the print pattern, scanning can be achieved 
with an optimal speed at any time in any position of the image, enabling to print clear and 
distinct images in the shortest possible time period. 

(0067) 

(7) In order to create a constant linear speed in the position in which printing is to be 
performed by the print head, printing can be performed with a constant product quality without 
irregularities on the inner or outer periphery when the main axle motor is controlled with CLV. 
In addition, the control is simple because a constant timing clock is created for spraying of ink by 
the print head. 

(0068) 

Further, when the print head and the optical head are moved during printing operations 
synchronized in the radial direction, the signal of the recording face of the disk can be used to 
apply CLV control to said print head in a simplified manner. 

(0069) 

(8) When the scanning means of the print head is equipped with a dual driving means 
moving the print head in direction X and direction Y, the print head can be controlled with a 
simple system of coordinates, enabling a simplified control circuit. 
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(0070) 

(9) When the scanning means of the print head is used with a print head'driving means 
moving the print head in the radial direction of the disk, and with an ejection means moving the 
disk in a direction roughly at right angle to the movement direction of said print head driving 
means, this makes it possible to realize the optical disk device of this invention with a simple 
construction. Also, since a system of X and Y coordinates is created also for control purposes, a 
simple control circuit is created, which is advantageous also with respect to the cost. 

(0071) 

(10) If an optical disk type distinguishing function is added distinguishing the type of disk 
inserted into the device, this makes it possible to prevent damage to the recording face of the disk 
if printing is applied to the recording face by mistake or to prevent damage when pressure is 
applied to a cartridge containing the print head. Further, the label design can be created when 
label regions for different types of disks are identified, and printing can be applied to the disk 
depending on the color of the media inserted in a cartridge, etc. 

(0072) 

(11) A thin design of the entire device unit is enabled when the print head is positioned on the 
same side as the optical head. Moreover, if the print head driving means is in this case the same 
item as the optical head driving means, this makes it possible to realize an optical disk device 
with a particularly simple construction. 

(Brief Explanation of Figures) 

(Figure 1) 

An explanatory diagram showing one embodiment of this invention. 
(Figure 2) 

An explanatory diagram showing the details of the optical disk of Figure 1. 
(Figure 3) 

A diagram explaining the construction of the optical disk device of Figure 1. 
(Figure 4) 

An explanatory diagram showing one embodiment of this invention. 
(Figure 5) 
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An explanatory diagram showing one embodiment of this invention. 
(Figure 6) 

An explanatory diagram showing one embodiment of this invention. 
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(Figure 2) 



8 recording face 

9 label face 

10 center hole 



(Figure 3) 
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(Figure 5) 
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(Figure 6) 
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